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PROCEEDI NGS

COWM SSI ONER THOMPSON:  Thank you. | am gl ad
you were all able to find your way here. Qur Court
Reporter did not. And it goes to show that even the best
pl ans -- but thank you very nuch.

On behal f of the Conm ssion and ny col |l eagues
at DQOJ, it is a pleasure to welconme you here to the West
Coast Session of our hearings on Intellectual Property.
It is a great honor to be here anongst such distingui shed
conpany discussing really inportant topics. But | hope
we will also have some fun in this process trading ideas
and | earning from each ot her.

I would like to start out by extending special
t hanks to Susan DeSanti, our Deputy General Counsel for
policy studies and her dedicated staff, and our
col | eagues at the Departnent of Justice who all have
worked so hard to put this ground breaking forum
together. Thank you very nuch.

I would also like to thank our adm nistrative
host, Bob Barde, and the fol ks here at Berkeley for
extending their hospitality and allow ng us to invade
their
space.

Now bei ng here at Berkeley rem nds ne of a very
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i mportant concl usion that was reached by the students
that | had in a Graduate Public Policy Workshop at
Princeton several years ago. That class was exam ning
the inportant issues surrounding the next generation
Internet that is expected to operate at speeds nultiples
faster than current |Internet speeds.

And that class was surprised to concl ude that
al nost all of the inportant Public Policy decisions that
we will confront in |ooking at NG and the future of
I nformati on Technol ogy will not be decided at sone |ater
date, but instead are being decided right now. And
think the sanme holds true for the many policy issues
surroundi ng Intellectual Property generally -- patent,
copyright, and licensing issues that will drive the
future in areas such as Comruni cati ons, Publishing,
Musi c, Entertainnment and Bi otechnol ogy and | could go on.

So it is no exaggeration that, in many senses,
the people in this roomhave the ability to make a
trenmendous i npact on the direction of our econony,

whet her we call it the "O d Econony,"” the "New Econony, "
or the "New New Econony." | would be thankful to have an
econony right now.
Most of you here know a little bit about the
FTC. It is a small little agency in Washington of about
1,000 | awyers and econom sts and other staff people. W
For The Record, Inc.

Wal dorf, Maryl and
(301) 870- 8025



o 0o B~ W N P

\‘

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

have a dual mandate because we act as the country's
primary Consumer Protection Agency. But at the sane tine
we are also charged with pronoting conpetition through
the enforcenment of Anerican Antitrust | aws.

While the Comm ssion's direct mssion is to
protect conpetition and consuners, this m ssion also
provi des a platform opportunity because a truly
conpetitive marketplace val ues and pronotes opportunities
for the skilled, creative and innovative, to be rewarded
for their talent. |In that sense, the worlds of
Intell ectual Property and Antitrust are not very
different.

Let me underscore that point and explain just a
little further. In the case of the New Econony, whether
I nternet-rel ated, E-Commerce, or other technol ogy or
bi ot echnol ogy- based markets, the inpact of consuner
protection and antitrust |aws may be particularly
significant as open conpetition and consuner trust are
both essential to realize short term market growth and
| ong term mar ket potenti al .

So what does conpetition and intell ectual
property mean for the future of the New Econony,
separating apart the |legal sector? That was a joke.

Refl ecting on where we have been in the past several
nont hs, we have seen a dot.com shake-out and an econom c
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recessi on, and these events have had a particularly
significant inpact here in the Bay Area.

But what we have al so seen is an increase in
collective wisdom | will say, with a renewed focus on
val ue, a nore consuner-based orientation, with an
I ncreased attention to evolution, as well as revol ution,
and these changes not only affect high technol ogy
I ndustries, but also the off-Iine world.

For these reasons, Intellectual Property and
how we treat it has never been nore inportant, how we
handl e these issue especially in the context of rapidly
changi ng technol ogi es, presents a trenmendous chal | enge
for both Antitrust and Intellectual Property disciplines.
Now, although |I say that Antitrust and Intell ectual
Property laws are largely synbiotic, | recognize that, in
t he past, proponents of the respective docunents have
sonetimes regarded each other with a little bit of
suspicion. And it may be tenpting to regarding the area
of Intellectual Property as a zero sumgane with clear
wi nners and | osers.

For exanple, sone have argued that in the past,
t he pendul um has swng too far in favor of limting the
scope of Intellectual Property, resulting in reduced
i ncentives to innovate, rather than enhancing those
i ncentives. And others have now cl ained that the
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pendul um has swung too far the other way and that the
recent proliferation of patents and restrictive |icensing
schemes has created a patent thicket that stifles

I nnovati on.

Now part of reconciling the topical tension
bet ween Antitrust and Intellectual Property may be
recogni zing that the doctrines are indeed harnonious
because they both enhance public welfare by encouragi ng
conpetition. The challenge, then, is striking the right
bal ance, which in npbst controversies, as in this one, is
probably some place in the mddle. So what will be
I nstructive here in striking that m ddl e bal ance is
appl ying what we have all |earned from our experiences at
t he outer edges of the curve, and how we apply those
| ear ni ngs goi ng forward.

I n addition, econom cs has increasingly been
recogni zed as a potential bridge between |I.P. and
Antitrust and may provide one neans to help illum nate
the mddle road. W are hoping that our esteemed guests
here today m ght share their own |ight on that subject,
as well as identify additional issues for us to explore.

So to conclude, | think that we have to
recogni ze that all of us in Antitrust have recently had
significant and extensive histories in conplex cases
i nvol ving the conpetitive use of intellectual property.
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8
| mean, | can think of just |ooking back at recent tines
of the things that we | ooked at in nergers such as
AOL/ Time Warner, or in investigations like Intel or
Dell. So it is not so distant that we considered those
| ssues.

So we at the Comm ssion remain alert to
Antitrust issues involving intellectual property, but we
al so have to recognize that in a fast noving nmarketpl ace
we have nmuch to learn. \While we have been generally
cautious in our approach to New Econony and Intellectua
Property questions, we attenpt to apply an appropriate
degree of circunspection and bal ance because | strongly
believe that in achieving benefits to consunmers and
I ndustry alike, we have to have a bal anced and
transparent and forward-I|ooking approach to policy
probl enms by using interactive foruns |like this one, as
wel | as working groups, industry self regulation, and
fromtime to tine, alittle strong | aw enforcenent.

For these reasons, | |ook forward to hearing
what all of our generous and distingui shed panels have to
tell us. And | amalso interested in hearing your
guestions. So |let the ganes begin.

MS. DeSANTI: Thank you very much, Commi ssi oner
Thonpson. | am Susan DeSanti and | al so want to thank
t he Conpetition Policy Center and the Berkel ey Center for

For The Record, Inc.

Wal dorf, Maryl and
(301) 870- 8025



o 0o B~ W N P

\‘

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

9
Law and Technol ogy, very gracious and hel pful hosts, and
generous hosts. Many people have nade this possible and
we appreciate it.

Basically we thought that we should not be
doi ng hearings on intellectual property and conpetition
policy wthout com ng to what has been a center for nuch
of the innovation that has gone on, as well as a |lot of
t he thinking about innovation and how best to understand
it.

This week, we hope to get two inportant
perspectives, perspectives from econom sts, perspectives
from busi ness. The basic questions for today's panel
I nvol ve does conpetition spur innovation? And if so,
how? What are the policy inplications? You all know
this is not a sinple question. |In addition, it leads to
gquestions about the role of patents in encouragi ng or
hi nderi ng conpetition that may foster innovation.

So fromthe very start, we neet ourselves
com ng and going as we start to look into these issues.
We are here to |listen and |earn, and you will see that we
are asking questions rather than making definitive
statements. We are hoping we will learn a lot fromthese
hearings. |In structuring today's panel, | had two
probl ens, 1) everybody here is a headliner. These are
all people who should be the centerpiece of any panel
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10
that you have. So that was ny first problem

And, in addition, each one of their
presentations, | believe, conplinents and builds on the
other. So we are going to have a sonewhat arbitrary
order. We will have four presentations and then we wll
have a discussion for 45 mnutes, and we will then have a
break for 15 m nutes, probably around 3:00 to 3:15, and
then we will have another three presentations and finish
up with a discussion through to 4:30.

Before | go any farther, | do want to introduce
t he other people who are on this panel fromthe
Governnment. There is Hillary Geene fromthe FTC Staff,
Sue Maj ewski from DQOJ, Ray Chen fromthe Patent and
Trademark Office, and | also want to give the opportunity
to Frances Marshall to speak. Frances is the person at
the DQJ Antitrust Division who is | eading up their
effort. Frances?

MS. MARSHALL: Thanks, Susan. | just want to
take a couple mnutes to say good afternoon to everyone.
We al so thank the Conpetition and Policy Center and
Ber kel ey Center for Law and Technol ogy for making these
sessions possible and for providing this beautiful venue.
It is really wonderful to be here. | amdelighted to be
here and do | ook forward to the series of interesting
presentati ons and di scussi ons through Thursday. In the
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11
afternoon as we continue to exam ne the effects of how
tradition in patent |aw and policy on innovations and
ot her aspects of continued welfare. But thank you,

Susan.

MS. DeSANTI: Thank you, Frances. All right,
and now | et the ganmes begin. Qur first presenter will be
Professor Richard Glbert. Rich is Professor of
Economi cs at the University of California at Berkel ey.
From 1993 until May of '95, he was the Deputy Assistant
Attorney General for Economics in the Antitrust Division
of the U S. Departnent of Justice, where he basically
became the father of the Intellectual Property Guidelines
that were jointly adopted by DQJ and FTC. He has
extensive research in this area, far too numerous to
mention all of his articles, but it basically focuses
anong ot her things on Antitrust Econom cs, Intellectual
Property, and Research and Devel opnent.

Ri ch?

MR. G LBERT: Thank you, Susan. First, | am
delighted to wel cone our friends and col | eagues from
Washi ngton to our little town of Berkeley. Here you can
be both inside and outside the beltway because we do not
have a beltway, but we are very delighted that we can
have an opportunity to debate these very inportant issues
here on Berkeley soil. | would like to discuss a
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12
gquestion that we have heard a great deal, particularly as
intellectual policy and R&D policy devel oped in the
former adm nistration and that is whether innovation
shoul d continue to have a role in nmerger policy.

And that is a question that we are all likely
to ask with the new Adm nistration. And argunents for
the inportance of innovation from market perfornmance,
there are many anal yses that relate economc growh to
I nvestnments in Research and Devel opnent and human
capital. This is all about the analysis of the residual
and total factor productivity neasurenents.

For exanple, show ng that once you subtract out
that contributions of capital |abor and ordinary inputs,
a whole lot is leftover, nuch of which appears to
correlate with the research and devel opnment and human
capital. There is also a great deal of anecdot al
evi dence that conpetition pronotes innovation. You can
find it in alnmst any industry fromthe software
i ndustry. There is the conpetition that occurred between
digital researches, DR Dos and Mcrosoft's Ms-DOS, and
new upgrades while DR DOS was a potent conpetitor. There
is the conpetition between Netscape and | nternet
Expl orer.

You can | ook at the races that have occurred
and the timng of new product upgrades for Intel and AMD
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13
in the m croprocessor area, and other sem conductor
conponents races. Looking at how foreign conpetition
af fected | abor productivity and ot her measures of
productivity in the autonobile industry, also sone
evidence in Telecomas well. These sorts of stories can
be interpreted different ways, of course.

There has generally been a shift towards nore
devel opnent and | ess basic research in response to
conpetition, but nonetheless a delivery of nore product
to the consuner.

Now sonme argunents agai nst that we have heard,
| would just like to review themfor this session. There
is the historical Shunpeterian -- Joseph Shunpeter's
argunment that nonopoly pronotes innovation, arguing based
on appropriation, scale economes, cash flow, all factors
that could at |east theoretically contribute to nore
i nnovati on.

But, of course, |ooking at the other side of
that, the increnmental benefit frominnovation can be | ow,
a point that Kenneth Arrow made, | think, in 1962 it was,
a very perceptive article. And then the difficulty of
i dentifying sources of innovation -- R&D is typically
secret, so it is very hard to see who is doing it and
therefore very hard to assess the state of conpetition.
And i nnovations can come from unexpected sources.
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Anot her argument agai nst innovation having a
role in merger policy is that the link between Research
and Devel opment expenditures and i nnovation can be weak.
And what we tend to focus on in nerger analysis is
accounting the inputs, the research and devel opnent, but
what we would really like to know is what happens to the
out puts, innovation, and they are not the sanme thing.
There is little enpirical evidence supporting a |ink
bet ween conpetition and i nnovati on.

Most of the statistical analysis in this area
tends to fall apart, as we | ook across industries and
account for industry characteristics. But on the other
hand, there are also really few natural experinments that
can be used to assess this relationship between
conpetition and innovation. And it is not at all clear
that the kind of cross-sectional statistical analysis
that we have | ooked at can really shed much light on this
subject. And therefore, | amnot sure it is proper to
include it as an argunent agai nst.

Now just to review nmerger enforcenent in the
first half of the 90's, innovation challenges were few
and far between. O all the nerger chall enges out of a
total of 135, four of those chall enges were based on
i nnovation effects, a total of 3 percent lost in the
noi se.
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Then, in the second half of the 90's, that
number changed dramatically. The nunber of nerger cases
chal | enges about doubled. That was in line with the pace
of merger activity over this period. And the total
nunber of chall enges went up to about 18 percent of the
total, that is an increase of six tines. A total nunber
of chall enges that were baseline innovation effects --
al l eged i nnovation effects.

So there was a dramatic shift in the role that
i nnovation played in this latter half of the 90's, but |
woul d argue that nmuch of this was nore rhetoric than it
was an actual decisive role played by innovation in these
cases. And if you take apart the cases and | ook at them
closely, of the 49 chall enges, alleging innovation
effects in the latter half of the 90's, 35 of them
were really add-on effects in industries that al nost
certainly woul d have been chal |l enged based on effects
in markets for existing goods and services. That is,
these were fairly traditional nerger cases in which
i nnovation effects were included as another concern from
t he nmerger.

Anot her five of these could have been
chal | enged based on a theory of one-sided potenti al
conpetition, that is, a market in which one firmis a
potential conpetitor into a market in which the other
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firmis a significant player. And by our count, about
six to eight cases that we would call real innovation
cases, which I would also say you can | ook at as two-
sided potential conpetition cases; that is, FirmAis a
potential conpetitor into a market where Firm B may al so
be a potential conpetitor.

So the nmarket does not yet exist and the two of
them are potential entrants into that market. One way to
| ook at that is as a very conplicated potenti al
conpetition case. Another way to ook at it is as a case
on an R&D.

Now | would like to just say where | conme out
inall of this. | think the evidence is very clear that
I nnovation plays such an inportant role to the econony
that it should be considered in nerger analysis. Despite
a lot of rhetoric on this subject, the agencies
hi storically have actually been, |I would say, quite
discrete in their analysis and their use of innovation
concerns in nmerger cases. It has really been |[imted to
only a very few cases in which it has played a centra
rol e.

And if you |l ook at these cases in detail, |
t hink nmost of them are based on quite sound reasoning
where the evidence may have to be nore anecdotal as to
i nnovation's effect than statistical, but clearly there
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is need for further study in this area and naybe some
foll ow-up study on the effects of divestitures and
remedi es in these cases. | have got ten m nutes and |
think I came under.

MS. DeSANTI: Qur next speaker is Professor Dan
Rubi nfel d. Dan teaches both Law and Econom cs at the
University of California at Berkeley. He also served in
June of 1997 through Decenber 1998 as Deputy Assi stant
Attorney General for Economcs in the U S. Departnment of
Justice Antitrust Division. He also is the author of a
variety of nunerous articles relating to antitrust and
conpetition policy |aw and econom cs, public econom cs,
and two econom cs textbooks. Dan.

MR. RUBI NFELD: Thanks very much, Susan. It is
a pleasure to be here. And the organization is just
perfect because Rich G lbert has covered the first nine
m nutes of ny talk. So |I could be very quick. And just
to vary things, | amgoing to go low tech and talk from
sone hand-outs, and | have not enough copies to go
around, and it is not crucial you get one, but we wll
have an auction for the copies that we are distributing.

What | have done in my hand-out is borrow sone
materials froman article that John Hoven and | have
publ i shed recently in a book on Dynam c Conpetition.
John is an economi st with the econom ¢ anal ysis group of
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t he Departnment of Justice. And what we have done is to
first highlight all the areas of the various guidelines
t hat the agencies have pronul gated that tal k about
I nnovation. And | will skip alnost all of that because
you all know about it.

But | do want to point out that if we | ook,
say, at the horizontal nerger guidelines and | ook at the
di scussion of anti-conpetitive effects, it will tell you
sonet hi ng about the issue | want to follow up on, which
I's the relationship between conpetition and i nnovation.
If you are going to try to |look for the enpirical work
t hat supports whether there is such relationship or not,
you obviously have to figure out what the theory is you
are trying to support.

And t he guidelines suggest, at least to ne,
that with respect to innovation, coordinated effects are
probably less likely to be inportant than unil ateral
effects because, really, for sonme of the reasons Rich
G | bert pointed out, with R&D being so secret and
nonitoring being difficult, it is not |likely that you are
going to have a coordination in nmost situations unless it
is through an explicit joint venture, and that is treated
separately by the guidelines. But |I think there are
significant unilateral effects that are of two
characters.
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One is perhaps a traditional argument that says
t hat when emerging firms conpete nore directly with each
other than with other firns with respect to innovation,
it can be then shown using standard unil ateral effects
t heory that innovation could be reduced by a | oss of
conpetition. There is a second effects theory that
builds on the idea that innovation is nore likely to be
random due to unusual unpredictable events. And it just
says that if you have fewer innovators, if you have |ess
diversity, you are likely to have |l ess innovation or
hi gher prices or |ower quality products.

Now i f you go back and sort of ask yourself
what is the enpirical basis to support building a
uni lateral effects theory, as |I think Ri ck suggested,
nost of the evidence is anecdotal, there is not really
solid econonetric evidence, but there are a | ot of
i nteresting case studies that | think are enlightening,
and I will just highlight a few of the issues.

First of all, there is the usual tension that
Ri ch descri bed, that says perhaps nonopoly makes sense
for innovation because nonopolists will recoup all the
rewards frominnovation; on the other hand, there is a
concern that with nonopoly, either explicit nonopoly or a
vertical relationship that results fromvertica
i ntegration, that there m ght be the possibility of what

For The Record, Inc.

Wal dorf, Maryl and
(301) 870- 8025



o 0o B~ W N P

\‘

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

20
amounts to vertical foreclosure, that is, the vertically
i ntegrated conmpany may have an incentive to keep its
i nnovative research in-house and not to support
conpetitors external to the firmthat m ght actually be
I nnovating in conpetition with part of the vertical
operation. And that is what | amgoing to call in-house
bi as.

When you | ook at the enpirical data on rewards
frominnovation, | think you may get a m sl eadi ng view
because we all know that there is a very skewed
di stribution of rewards frominnovation. The really
successful conpanies are very profitable and nmost R&D is
not terribly successful. You do not want to maeke either
of two mi stakes. You do not want to necessarily assune
that the successful firmhas earned its nonopoly rents
I nappropriately, but you also do not want to necessarily
assunme that the big conpanies are the best innovators.

The fact is that the enpirical evidence shows
it is very hard ex ante to know who is going to be
successful and innovating and the results vary a | ot
dependi ng on the structure and nature of the industry.
The work | have seen suggests that smaller firnms are as
research intensive as larger firnms, and often nore
producti ve.

Smal |l firms with substantial innovation
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typically arise in capital intensive industries, or as
you woul d expect, industries where innovation costs are
relatively low. And in those industries that are high
tech or highly innovative, we tend to see smaller firns
playing a big role in innovating.

And finally, there is a study | find conpelling
t hat suggests that in the conmputer and sem -conduct or
I ndustries, innovations interestingly typically occur
both fromthe | arge established firns and the small
start-up's, but not so much by the smaller firns that are
already well on their way. So there is kind of an
extreme concl usion either way.

There is evidence, both theoretical and
enpirical, that suggests that the nature of innovation
wi Il depend on whether you are in an industry where the
i nnovation is cunul ative, or whether it is likely to be
di screte and i ndependent, and with cumul ative innovati on,
there are a | ot of issues that will conme up here and in
t he hearings because you typically need sone form of
coll aboration in the formof standard setting or cross
| i censi ng agreenents, and that may rai se coordination
I ssues.

And simlarly, if you are |ooking enpirically
in innovation in network markets and conparing it to non-
networ k markets, there may be sone inportant differences.
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Net wor k mar kets, the concern | have, which I think is
supported by some of the literature, is that incunmbents
are likely to innovate, but innovate in ways that
reinforce their position as incunbents, whereas new
smal l er players are likely not to be affected by that
I ncentive.

And | find nyself in agreenent with the view of
Scherer and Ross (phonetic) who say that technol ogical
progress thrives best in an environnent that nurtures
diversity of sizes and perhaps especially that keeps
barriers to entry by technol ogically innovative newconers
| ow.

Now | was | ooking around just based on ny
experience during the second half of Rich's experinent
where there were a lot of innovation cases, and it may
surprise you to find that it is not the Mcrosoft case
which | was very involved in, which brings up the nost
i nteresting innovative issues, it was actually, in ny
m nd, the proposed nerger between Lockheed and Nort hrop,
which is a | arge defense nmerger. Since there seemto be
a few ot her defense mergers com ng down the pike, it
m ght be useful to take a m nute and just sort of
hi ghlight a few i ssues and the details are described in
the article that | referred to earlier

The reason Lockheed Northrop is interesting to
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me is that the Division staff actually devel oped sonme of
t hese theories of innovation and actually got sone
interesting enpirical support for those theories. | wll
not go through the details. It would probably take nore
than the two or three mnutes | have left, but in
Lockheed Northrop, there are horizontal issues because
t here was the proposed nerger which did not go through
eventually, it was bl ocked.

The merger would be a nmerger to nonopoly in
Airborne early warning radar, electro-optical mssile
war ni ngs, fibre-optic toe decoys, and directed infrared
counter neasures. | amsure you all wanted to get al
that down. And then it would be three to two in high
fixed wing mlitary airplanes and stealth technol ogy and
a few other areas. But interestingly, there are also
significant vertical issues because Lockheed was dom nant
in air frames in Northrop in radar

And t he question was would Lockheed and
Northrop as a conbined firm handle that vertical
relationship differently. And the division in devel opi ng
its case enphasized the advantages of diversity and
i nnovation and enpirical evidence to support the view
t hat you need at |east a reasonably |arge number of firms
to innovate where the strategy of innovation is highly
unpredi ctable. And they supported the view that often
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pat h breaking innovations in the defense area, at | east,
are made by niche players and not by the | eading
i ncumbent s.

And in devel oping the vertical case, they were
very concerned that Northrop Lockheed woul d have an
I ncentive to deny rivals' access to key technol ogi es and
that it would not be willing appropriately to share know-
how and trade secrets when in fact certain cooperation
wi th outsiders would be pro-innovation. And the division
was concerned that this anticonpetitive effects with
respect to in-house bias would hurt conpetition and
i nnovation in air franmes and radar.

And in the end, interestingly enough, in
Nort hrop Lockheed, it was the innovation argunments that
really led, in my view, led the division to decide to
bl ock the nerger. There were sone traditional argunents,
but it was the innovation argunents that dom nated.

So just to sumup, while the evidence is far
from being very clear, it is nmy view that in many areas,
particularly in areas which are dynam c and i nnovati ng
generally, that conpetition is good for innovation and we
have to be very careful about |osing that inportant
soci al benefit. Thank you.

MS. DeSANTI: Thank you very rmuch, Dan. Qur
next presenter is Professor Howard Shel anski, who teaches
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Antitrust Law and Regul ation at the University of
California at Berkeley. In 1999 through 2000, Professor
Shel anski served as Chief Econom st of the Federal
Communi cations Conm ssion. |In 1998 through '99, he was
Seni or Economi st to the President's Council of Econom c
Advi sors. And prior to his appointnent at Berkel ey and
hi s government service, Professor Shel anski practiced | aw
I n Washi ngton, D.C. and also served as a law clerk to
Justice Scalia of the Supreme Court.

Howar d?

MR. SHELANSKI : Thanks, Susan. Well, if Rich
gave nine mnutes of Dan's talk, Rich and Dan together
have given all of nmy talk, but I would Iike to go back
and talk in alittle bit nore detail about why the
guestion of how and to what extent to bring innovation
into antitrust policy is such a difficult question.

We have seen starting probably about 15 years
ago, a body of scholarship that |oudly nmade the point
that innovation was extrenely relevant to antitrust
policy, and even nore strongly making the point that it
was relevant to a retreat in antitrust policy. And yet
sone of the very people who gave us that schol arship now
| ook at what has happened as antitrust |listened to them
to the extent of enmbracing innovation, but then in the
view of sonme, took it in precisely the wong direction,
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in the direction of nore enforcenent.

Now, | think as Rich has made very cl ear,

i nnovation has cone in so far in the cases as an
additional set of argunents to be made to enforce or to
not enforce. Innovation has not becone a conpletely
freestandi ng and i ndependent objective of antitrust
policy; rather, in the course of nerger anal yses, what

t he agencies seemto have done is to be on the | ook-out
for protecting innovation, just as they protect
conpetition where a transaction mght give rise to harm
Going forward, there is a question of whether that has
been a wi se policy course, whether it should be
continued, or whether the original arguments for retreat
in antitrust policy because of its possible negative
consequences on innovation should again cone to the fore
and reverse the course that we have been on.

There is sonme economic learning that | think is
relevant to this and it tells us why it is so hard to, as
a general policy prescription, come out with general
rules for enforcenent with regard to innovation, just
| i ke we have some general rules or guidelines for
enforcenent with regard to market perfornmance al ong nore
convention variables like price and output. And | want
to talk a little bit about sonme of this data.

The idea that innovation and static
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efficiencies -- static economc efficiency -- m ght
differ in their respective responses to narket
concentration was suggested | ong ago by Shunpeter
(phonetic), anong others, as Dan nentioned. Shunpeter
wote in 1942 that perfect conpetition is not only
| npossi ble, but inferior, and has no title to being set
up as a nodel of ideal efficiency when the goal is
econom ¢ wel fare over time, rather than static economc
performance. Fairly strong statenent that goes right to
the heart of nmuch of the policy prem se of nodern
antitrust |aw

And Shunpeter really had the view that |arge
firms, and presumably firns of market power, would be
superior innovators. There was of course countervailing
t heoretical argunments, early work by John Kenneth
Gal braith, inportant work by Kenneth Arrow, but sone of
the nost interesting work that flowed fromthis were
efforts enpirically to test -- what is called the
Shumpet eri an hypot hesi s, and nore broadly to test the
rel ati onshi p between market structure and innovati on.

| am not going to go deep into the econonetrics
of these tests in the tine that | have here. They are
subject to a | ot of nethodological critique, and | will
just refer you to the work of Wesley Cohen at Carnegie
Mell on for excellent discussions of those nmethodol ogi cal
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I ssues.

One thing that is interesting about the
background of enmpirical information is that with regard
to innovation, there has |long been a view that not just
mar ket share, the conventional focus of antitrust, but
firmsize, is relevant to innovation. And that is
sonmething that conmes in in nmerger policy. Wen firnms
nmerge, an entity that is larger than either of the
previ ous two individual entities generally results --
general ly.

Usually in antitrust policy, we do not think
about firm size, but because there has been a | arge body
of literature arguing or suggesting that firmsize in
i nnovation is relevant, it would seemthat the firmsize
literature at | east has sone relevance to antitrust
policy for mergers.

Fol | owi ng Shunpeter, |large enterprises have
been praised for their superior ability to attract
financial and human capital, bear risks, recoup
i nvestnment required to sustain R&D activities, etc.,
smal|l firms, on the other hand, have been touted as being
nore creative and nore ninble in adapting to changes and
opportunities than their |larger nore bureaucratic
counterparts. So what do we want for sustained R&D?

Nurmer ous early studies found that investnent in
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R&D did increase steadily with firmsize, and whether the
data was conpared across industries or within a
particul ar industry, the evidence generally was accepted
to show that R&D investnent neasured in dollars --
I nputs, input dollars into R& -- were higher
proportionally in |arge enterprises.

Ot her studies found that very small firnms were
in fact nore innovation intensive than mddle size firnms
and that the steady |ink between a firm size and
I nnovation actually occurred over a very limted range.
And so the data really did not give us any clear sense of
whether it was true the larger firnms invested nore in
i nnovati on.

General consensus nonet hel ess did energe on two
basic points, that |large enterprises were nore |ikely
than small ones to have ongoing R&D prograns, and that
among firms that do undertake R&D, bigger firms, tend to
make | arger R&D investments proportionally. But neither
of these conclusions inply that merger policy should
begin to attach positive weight to firmsize on
i nnovati on grounds.

First, the probability that a firm engages in
at | east sone innovative effort approaches 100 percent at
even a nodest |evel of firmsize, so you do not get a | ot
of differentiation in the investnment above that |evel of
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firmsize.

Mor eover, enpirical studies relying on forma
data such as reported R&D expenditures or patent output
do not capture informal or sporadic innovation, which my
be quite characteristic of small firnms. And the
presunption that a large enterprise is nore likely to
undertake sone technol ogi cal devel opnment than a small one
I's supported only weakly. So the presuned benefit of
firmsize is questionable.

Second, although R&D expenditure is higher in
| arge firms, beyond a threshold | evel of size, there is
little evidence that larger firnms' R&D investnents are
proportionately greater than those made by smaller firns.
So there is sonme proportional increase up to a point, but
with very large firnms the data is quite unclear. And
nmor eover, these patterns, these consensus patterns vary
enor nously across industries. | do not have tinme to go
t hrough the various industry specific studies, but the
results vary substantially depending on the kind of
I ndustry.

A third reason we do not want to take the firm
Size evidence as a reason not to enforce on R&D grounds
or innovation grounds is it is very unclear when you pul
apart the econonmetrics of the studies whether the weight
that is being put on firm size when you control for other
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variables really is statistically significant. There has
been a | ot of debate over the significance.

And finally, when the focus is shifted away
frominnovation inputs such as R&D expenditures to
out puts such as patents, large firms show no advantage at
all. Small firms actually tend to have slightly higher
patent rates. Of course, one can wonder how val uabl e
t hat nmeasure is given that many patents are indeed not
worth terribly much.

Okay, switching to the main focus of antitrust,
If the firmsize |iteratures were anmbi guous and does not
give us a reason to retreat from nmerger enforcenent
because large firnms are good for innovation, what about
t he market concentration and innovation |ink?

For the nobst part, econom c theory and
antitrust policy favor nore conpetition over less for the
pur pose of |owering prices, expanding out puts, but the
presunption that increased benefits come fromincreased
conpetition may becone | ess universal when one focuses on
i nnovation activity over tinme. The presunption at | east
that conpetition is good is a | ess strong one.

Early theoretical explorations of Shunpeter's
claimfound that when the polar cases of nonopoly and
perfect conpetition were conpared, it was in fact perfect
conpetition that provided stronger incentive for cost
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reduci ng i nnovati ons and that Shunpeter's argunment that
the large firnms would be better over time for innovation
was quite questionable. The enpirical data do not resolve
any of the anbiguity in the relationship between
conpetition and innovation, the Shunpeter argunent that
|l arge firnms and accunul ated mar ket power woul d be
beneficial, the nore conpetition-oriented argunent that
cost-reducing incentives were stronger in a conpetitive
mar ket .

The enmpirical evidence is really quite
anmbi val ent. Many anal yses supported the Shunpeterian
view by finding a positive concentration and R&D
i nvestment. Others found data that show concentrations
have a negative effect on innovation, and when you pul
t hese apart, it depends what other variables the authors
of the studies decided to control for and what industries
t hey were studying.

A study by M ke Scherer indicated that both
coul d be correct, that conpetition was good and that
mar ket power was good, over a sufficiently |arge range of
mar ket structures because the relationship between
i nnovation and concentration is non-linear. And what he
cane up with was an idea that showed an inverted U with
i nnovation increasing up to a certain degree of market
concentration and decreasing thereafter. And if you go
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ahead and do the analysis of all the studies testing the
inverted U pattern, it comes out at about exactly where
t he horizontal nerger guidelines are.

So if you believe that worked, the horizontal
mer ger gui delines are not just good for output and price,
but they are great for innovation also.

The evidence supporting the idea that
accunmul ati ons of market power over sone range wll be
beneficial for innovation is not, however, terribly
robust. And I will just say that when industry-specific
factors start to get factored into these studies, when
you | ook across different industries, and then when you
start to factor in the anecdotal evidence of the kind
that Rich factored in with the case-specific studies that
do not lend thenselves terribly well to statistical data,
you tend to find that the enpirical data is exactly what
it seens to be -- terribly anbiguous. This is inportant
for antitrust policy.

VWhat it tells us is there is | ess consensus and
| ess systematic relationship between market structure and
i nnovation than there is between market structure and
nore conventional nmeasures of market performance, price
and out put.

When you take a body of policy that is designed
to do one thing, protect conpetition in the interest of
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keepi ng out put high and prices | ower for consumers, and
where there is a body of econom c |earning, though not
etched in stone and, certainly as we have seen in the
past 50 year of antitrust policy subject to change and
| ear ni ng, but when there is a body of |earning that
supports a presunption in favor of conpetition to get
t hose consuner benefits, it becones very hard to expand
up out of this policy in a systematic way to factor in a
goal Ilike innovation that does not lend itself to such
systemati c presunptions.

That is what is so hard about bringing
I nnovation into antitrust, and that is why | think the
results that R ch showed about very careful case by case
analysis is the way the policy will proceed in the future
and the way that it should proceed.

MS. DeSANTI: Thank you very nuch, Howard. And
we will now turn to Professor Mark Lenl ey, who is
Prof essor of Law at the Boalt Hall School of Law and
Director at the Berkeley Center for Law and Technol ogy.
He teaches Intellectual Property, Conputer Law, Patent
Law, Electronic Commerce, and he is also of counsel to
the law firm of Pepper and Bennass (phonetic).

MR. LEMLEY: Thanks, Susan. First | have to
comment. | cannot help but notice that this panel is
conposed of five Berkeley Professors, one Stanford
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Prof essor, and one professor fromthe rest of the world.
And that ratio strikes me at about right. It is
consistent with the DQJ's ratio of Chief Econom sts in
recent years. And keep up the good work. All right,
what we have tal ked about so far are the relationship
bet ween i nnovation and market structure and the
rel ati onshi p between i nnovation and antitrust.

I want to drill down a little bit into sone
nore detail in two respects. One is | want to focus on
patents in particular, rather than innovation at |arge,
and the second is | want to focus on industry-specific
rat her than sort of broad cross-industry neasures. And
the measure | really bring is one of heterogeneity.
There was a trenmendous heterogeneity anong industries in
patent practice and the inportance of patents by
i ndustry, and | think any antitrust enforcenent has got
to reflect that.

So let nme say a little bit about the various
ki nds of heterogeneity that exists between different
i ndustries and in terns of patents. First off, it is
easier to get patents in sonme industries than others.
The enpirical evidence suggests that patents in the
sem conductor and the el ectronics industry are obtained
nore qui ckly.

They cite many fewer prior art references.
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They are nuch less likely to involve abandonnment and

refiling practice. They have fewer claims. They are
shorter. By any nmeasure of sort of conmplexity, those
patents are |l ess conplex -- the prosecution process is

|l ess difficult for the patentee than the patentee in
areas |i ke biotechnol ogy, for exanple, pharnmaceuticals,
or chem stry.

So the first thing to understand about dealing
wth patents froman antitrust perspective is that not
all patents are created equal and that there are very
serious system c differences between industries in how
much effort it takes to get a patent.

Second, it seens to ne that there is pretty
good evidence that there are rather serious differences
bet ween industries in how inportant the incentives of a
patent are to encouragi ng research and devel opnent. And
here, to take just a stylized exanple, you can imagi ne
the difference between an industry like a software which
has a relatively | ow R& cost to duplication ratio, and
conpare it to an industry |ike pharmaceuticals which has
an enornous R&D cost, and while a relatively higher
absol ute duplication cost, still a much higher ratio of
R&D costs to duplication costs.

What that neans is that the exclusivity
requi rement is nmuch nore inportant if you are a
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phar maceuti cal conpany than it is even if you were a
sof tware conmpany. You can get by on other factors |ike
first mover advantages, trademark and brandi ng, and so
forth, much nore easily in sone industries with a | ower
rati o than you can in an industry |ike pharmaceuticals.

Third, it seenms to ne that industries are
het er ogeneous with respect to the role of inmprovenent and
cumul ative innovation, that sone industries again one
m ght point to Pharmaceuticals as an exanple, or many
mechani cal inventions are really sort of self-contained
I nventions. And the power or the value of a particular
patent captures nost of the value of that product.

By contrast, if you take an industry |ike
software or the Internet, or an industry |ike
sem conductors, the role of cumulative innovation is much
greater. That plays into, | think, sonmething that our
ot her comment ators have raised, which is the inportance
of broad vs. narrow patents.

If you give broad patent protection in an
i ndustry in which cunmul ati ve innovation is inportant, you
are in effect ganbling that one initial innovator will be
able to effectively coordinate inprovenent, will be able
to effectively act as a central planner for all
subsequent innovation. That ganble strikes nme for
reasons that Ken Arrow, anmong others, have witten about
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as an unwi se one where innovation is particularly likely
to be cunulative. The nore it is that people have to
build on each other, the nore problematic strong initial
grants of rights are because they rely on an assunption
of efficient licensing, which turns out in practice not
to be particularly robust.

And to give just one exanple, it seens to ne
that we are nuch better off with respect to the Internet
by virtue of having had conpetition to create new types
of technol ogi es than we would have if we had given AT&T
in the 1970's sort of broad patent rights that gave it
control over networks and said, "Okay, |et AT&T
coordi nate the devel opnment of conputer networks."

Fourth, and perhaps nost significantly, patents
are heterogeneous with respect to what | call the patent
to product ratio. In Pharmaceuticals, for the nost part,
and with some notabl e exceptions, a patent covers a
product. MWhat | patent is a chemcal, which |I actually
deliver as a drug, simlarly in many chem stry type
i nventions, what | patent is a product.

The ratio of the nunber of patents to the
number of products is about 1:1. The ratio gets a little
hi gher in industries |ike Biotechnol ogy where you have
patents on upstreamresearch and devel opnment tools, or in
sof tware where you m ght have a nunber of different
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i nventions that are put together into a computer program
It gets astonishingly high, something on the order of
1, 000-1 when you get to sem conductors. You cannot
produce a new m croprocessor w thout infringing hundreds
I f not thousands of patents because the inventions are
not sem conductors. Nobody gets a patent on a
sem conductor chip.

They are small changes in process, they are
smal |l changes in product, they are circuit design
I nnovations, they are little pieces of the innovation.
VWhat this nmeans is that in those industries with a high
ratio |ike sem conductors, blocking patent problens and
hol d-up problens are much greater than they are in other
i ndustries. Now, there is nore of course to
het er ogeneity, but | wanted to say a little bit about the
i mplications of it.

First off, you are going to hear froma |ot of
peopl e over the course of the week who represent various
i ndustries. And you will hear, | predict, very different
t hi ngs about the patent system You wi Il have people
fromthe computer networking field cone here and tell you
that patents do their firnms no good at all, and if you
could get rid of them I|ife would be good. You will have
peopl e who come in fromthe Pharmaceutical and the
Bi otech industries who will tell you that patents are the
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i feblood of their industry and that if you do anything
to restrict the power of patents, you are going to shut
down R&D.

Both of these statenents can be true because
each of these industries is |ooking at one part of the
elephant. And | think it is inportant for the agencies
to focus on the fact that you cannot have a policy with
respect to patents. You have got to have an industry-
speci fic approach.

Now, patent |aw has some difficulty itself
havi ng an industry-specific approach. W have at | east
nomnally a unitary set of patent |laws. W have got a
set of non-obviousness rul es or enabl enment rul es which,
while it does in practice differ a little bit from
i ndustry to industry, it is supposed to be legally
neutral .

But the antitrust agencies, it seens to ne, can
and should take this industry specificity into account in
det erm ni ng whet her or not they ought to be enforcing the
antitrust |laws vigorously where patents are at issue.

Now one way which they m ght take it into account, you
m ght say, "Well, gosh, if patents are really inportant
in the pharmaceutical industry, but they are really
problematic in software, we ought to enforce antitrust
heavily in software and | eave them alone in the
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phar maceutical industry.” | amnot sure it is that
sinple, right?

You m ght for exanple take patents nore
seriously in an industry |ike pharmaceuticals within
their scope. Gve them greater deference, not try to
push on them but still be nore worried about effects to
| ever age those patents outside their effective scope, or
to use themto pronote cartels as happened in a nunber of
recent cases involving patents owni ng pharnmaceutica
conpani es agreeing with generics effectively to extend
the life of their patent. Right?

So the fact that patents are nore inportant
does not nean that the Antitrust Division should
necessarily stay away, but it may nean that we want to
change the focus of the inquiry to focus in particular on
efforts to extend patents there, while we m ght think
nore about ot her market clearing nechanisnms in areas |ike
sem - conductors and conputer software.

And that takes ne to the final point | want to
make which is | do not think the antitrust agencies can
or should ignore the fact that a patent is not a
guarantee. The enpirical evidence suggests that patents
issue all the tinme with very little exam nation at the
PTO, that there is no opportunity effectively for
conpetitors to object to a patent or submt prior art,
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there is no requirenment that even patent applicants
search for prior art and disclose it to the Patent and
Trademark Office and, not surprisingly, as a result,
about 45 or 46 percent of all patents ultimately
litigated turn out to be invalid.

Now it seens to ne that the agencies ought not
ignore this fact. It is not enough as a sort of defense
to an antitrust claimfor a conpany to assert, "Look, we
have a patent,"” and therefore that is the end of it. |
think the antitrust agencies ought properly to inquire
i nto whether patents are likely to be held valid and into
what the effective scope of that patent is |likely to be.

And it is often a scope that is narrower than
is asserted by intellectual property owners, not for the
pur pose of attacking the ownership of the patent itself,
but for purposes |ike determ ning whether a |licensing
transacti on between two conpetitors, in which two patents
are cross licensed, is in fact really a sham transaction
or really a cross license of blocking patents. [If the
standard is nmerely do we own patents, virtually any
conpany is going to be able to come up with a patent that
t hey can assert as an immunity fromany inquiry into
their cross licensing activity.

At the sane tinme, it seens to nme that you do
have to respect valid patents within their scope, that
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the antitrust |aws ought not be going after unil ateral
refusals to |icense patents, but instead ought to be
focusing attention on plus factors or plus conduct --
agreenents involving the use of patents that m ght extend
their scope, or conditions that are placed on a |license
so that it is not truly unilateral and unconditi oned,
ri ght?

So that the effect of this, it seens to ne -- |
guess what | would suggest is both with respect to
different industries and with respect to different
patents even within an industry -- it is not enough to
treat patents as a unitary phenonenon, you have got to
drill down and you have got to focus on the actual
characteristics of the industry and the actual
characteristics of the patent to try to decide how
i mportant it is to innovation and how antitrust |aw ought
to treat it.

MS. DeSANTI: Thank you very nmuch. W have a
wealth of material all ready on the table for discussion
and where | would like to go fromhere is to ask sone
gquestions, but also get discussion going anong our
panel i sts.

Pl ease, Professor Varian, Professor Arrow,

Prof essor Arora, join us.
| know that there are many points that you have
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that are overlapping with the issues that we have already
rai sed, and just turn your nanme tag on its side, and then
we will be sure to know when peopl e have things that they
want to contribute. | would like to for starters go back
and explore a little of the notion that anecdot al
evi dence is what we have got at this point, that the
firmest of it in support of a role for conpetition in
terms of pronoting innovation.

| guess one question is, does that nean we
shoul d be | ooking for case studies? O does it nean that
the same kind of careful fact by fact analysis that we
typically do in nmerger analysis and in non-nerger
anal ysis, for that matter, is the right way to go.

Pr of essor Arrow?

MR. ARROW | would like to ask one question of
each of two of the speakers, just for clarification. One
is Professor Rubinfeld, Dan, you referred to the
difficulties of collaboration in R&D, suggesting in a
conpetitive situation of an independent R&D, that it is
not likely to lead to problens of collaboration. You say
that. Am || quoting you correctly? Wy do we have such a
hi gh frequency of strategic alliances?

W seemto have a | ot of collaboration on the
research side, there are already nany exanples, | do not
know statistically what a large fraction it is -- how do
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strategic alliances on -- to what extent are they
conpati ble with conpetition? Wy send out a cl oak core
conspiracy and Smith Alliance or whatever? He talked
about nmerrinment and diversion, but mybe --

MR. RUBI NFELD: You know, | think that is a
good question and others may want to comment. M overal
sense is that there are many areas where, in the end,
because of conpatibility issues, or whatever, there is
going to be a need for a strategic alliances, but that it
best evolves if a lot of the core innovative work is done
I ndependently and the strategic alliance may resol ve
standard setting problems, or marketing, or other
pr obl ens.

But if the strategic alliance is doing R&D, it
may work in some cases, but it strikes ne as risky to at
| east have it broad industry-wi se for strategic alliance
at that stage. Joint R&D ought to be done on a smaller
scale by one or two or three firms, but not on at a broad
i ndustry level. The problem --

MR. ARROW  You nean for conpetition?

MR. RUBI NFELD: Ri ght.

MR. ARROW  You used the word "risky." It
creates a risk of a nonopolistic --

MR. RUBI NFELD: Yes, yes, a risk of anti-
conpetitive effect. And the problemis, once you start
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to deal with the standard setting conpatibility issues,
you have created a real tension because obviously the
standard setting body, if it is, say, a patent pool that
I's going to achieve sone real benefits of achieving
conpatibility, but there is a risk that it will control
bl ocki ng patents and deter others who are not part of the
pool. And that is a standard tension that the guidelines
are worried about. But |I think that conmes at a | ater
stage than the innovation.

MR. ARROW | have a question for Professor
Shel anski. This point struck me a long tinme -- you
referred again to Shunpeter as saying, you know,
nonopol i es are oversized with innovation, but it struck
me that you reached sinply to Canfrey (phonetic). He's
close on a lot of things. One of them seens to be that

t he nonopoly that is encouraged with innovation works the

other way. It is the prospect of nonopoly that
encour ages innovation -- existing nonopoly. | do not
think he ever says -- maybe he says -- but it does seem

to follow fromhis |ogic.

(Tape bl ank for these portions. Transcript not
avai l abl e.)

MR. SHELANSKI: Entry barriers are going to be
an extrenely inportant part of the analysis. For any
point that you are thinking about, |let us say having an
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unusual remedy, or nmaking innovation part of the
enf orcenent decision, | think that -- in some ways, this
goes back to the very first question you asked -- the
inquiry is going to be very case-by-case and very
I ndustry-by-industry.

I n Aerospace where there are huge entry
barriers, you are obviously not going to be able to
presune fringe firms and unpredictable sources of
I nnovation. In Biotech it my be a very very different
story depending on the level of innovation you are
| ooki ng at, you know, basic science vs. final product.

But that is going to factor in there the sane
way any of the other considerations are going to factor
in, the likelihood of |icensing, the likelihood of
mul ti ple sources being foreclosed and consol idated. You
are going to look at a firmspecific analysis in the
first place just like you do for efficiencies. Wat is
uniquely tied to this nmerger? What is going to result
here? And an industry-specific analysis.

And | think when it conmes to entry barriers, it
is going to be the sanme kind of thing. Are we worried
about innovation as between these two firns when there
are low entry barriers? No, we are not. There is
not hi ng nmerger-specific that is going to create new entry
barriers that we are not going to follow through with the
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i nnovation concern. If it is an industry in which there
are high entry barriers, you will have a very different
anal ysis for that particul ar case.

So | think it does matter. The cross-licensing
I ssue does tie in, though, to the entry barrier question
because if you are presum ng that innovation that
requires conplinmentary assets is going to occur from
fringe firms, you are obviously going to make sone
presunptions about what the nmerging firns are going to do
with their conbined intellectual property and whet her
they are nore or less likely to cross-license separate
firms or as a conbined entity. But it all conmes back to
t he case-by-case anal ysis.

And just the other point that | wanted to nake
very quickly in responding to Hal's point about what Kkind
of innovation. | think that is also very inportant.
Cost-cutting innovation is perhaps |ess of a concern in
the entry barriers context and nmay raise | ess concerns
overall. It seens non-controversial to say it is a
t heoretical matter, that even nonopolists have an
i ncentive to reduce costs.

The problemenpirically is that any true
nonopol i st -- nost true nmonopolists we have had in this
century have been regul ated and have had rate regul atory
regimes that deter them or nake it uninteresting for them
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to cut costs. That is less so now W may start to see
evi dence, but we do not have to worry about cost cutting
i nnovation. But when you are tal king about product
| nprovenment in an innovation or product or production,
that is a different and nore conplicated story.

MS. DeSANTI: Rich?

MR. G LBERT: Well, Susan, | know that you know
the answer to this question about innovation and entry
barriers and all because | renenber working on the IP
Gui del i nes and you were sitting there and tal ki ng about
asset specificity.

And one of the key characteristics identified
in the Guidelines is that a necessary condition to worry
about innovation in a nmerger case is the ability to
i dentify assets that are specific for the R& that the
mer gi ng conpani es are perform ng because, otherw se, you
do not know where the innovation is going to conme from
and there are all kinds of stories of innovations com ng
fromvery unexpected places. And the cases that are
brought, that have been brought, are ones where the R&D
is extrenely asset specific |ike pharmaceutical R&D where
you just know there is a pipeline and the issue is who is
in the pipeline to innovate with respect to sonme
t herapeutic class of drugs.

But | want to also add another point to this,
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which is if you observe conpetition or |ack of
conpetition in R&D, you should be very careful about
maki ng i nferences about entry barriers fromthat. For
exanpl e, you could have situations where the dynam cs of
R&D result in only two firms engaged in R&D even though
anybody can do it because there could be lots of |earning
econom es or experienced economes that |ead to drop-out

behavior if you are not far enough al ong the experience

curve.
You can have preenption where sonme firm

preenpts the R&D that others do -- it mght lead to a | ot

of R&D being done, but it still |leads to the observation

of high concentration, even if perhaps you had a very | ow
entry barrier, so you have to be real careful about
inferring entry barriers from observing R&D conpetition.
That is true for price conpetition as well, but
particularly true for R&D conpetition

MS. DeSANTI: Thanks, Rich. And Dan, | see you
are ready to followup, but let me ask you to tal k about
core conpetencies as to some of the specific assets that
may be at issue in |looking at entry barriers and
i nnovation, in addition to whatever else it is that you
are going to talk about.

MR. RUBI NFELD: Okay, well, | was going to say
one thing in that regard. 1In areas |ike the defense
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merger that | was tal king about earlier, there is not
much stuff. There were significant barriers to entry in
al nost all areas.

But one area where core conpetency becane
I nportant was | ooking at prinme contractors. And those
are the folks that really have to contract with DOD to
produce weapon systens. They are having to put together
sort of a whole set of subsystens, so they have to be
sort of know edgeable in a nunber of different areas.

And one of the problenms in |ooking at a merger was to
make sure that post-nerger there would be enough fol ks
around who could fill this role of being prine
contractors.

And the barrier to entry there is not a patent
or anything, or a license, it is really just the know how
that comes with having that core conpetency. And so the
agency worried a | ot about the possibility that, if they
did not maintain enough firnms that had that core
conpetency that there would be created a significant
barrier to entry and that would have very harnful effects
on i nnovati on.

The other view about the markets was very
difficult for the agencies because all of the effects I
am t al ki ng about occur over a |ong period of tine. And
it has always troubled nme that the guidelines typically
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sort of take about, say, a two-year perspective. And
when we worry about entry, we worry about entry that
m ght be viable within two years. The kind of entry we
are tal king about here is, if it is going to arise, wll
probably take place over a longer period of time. And if
It is lost, if you create a barrier because you | ose
know- how, it is going to be lost for a |long period of
time.

So these decisions about whether to support or
not a merger are going to have huge long termeffects
that are going to be difficult to out-do. It is just not
easy to go out there and certainly in an area |ike
Def ense and say, "W have decided to have a new firmin
the industry, so DOD is going to issue a contract to a
new firm" It just does not work that way. These
conpetenci es have to be devel oped over very |long peri ods
of tine.

MS. DeSANTI: Ray, you are patiently awaiting
to raise your question.

MR. CHEN: Thanks. | just have one short
gquestion. | amjust interested in |earning nore about
t he heterogenous effect of patents in various industries
t hat Professor Lem ey commented on. And while there is
no doubt that, in the past, say, 20 years, the pace of
t echnol ogi cal change in various industries |ike software,
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har dwar e, or sem -conductor processing has been fast and
furious, it sounds like later on this week we will be
hearing a variety of anecdotal stories.

But | guess what | was wondering about is, is
there any enpirical evidence or studies that have been
conducted so far for a particular industry on whether
patents have had a del eterious effect on innovation or
sonmehow have exceedingly high transaction costs for that
particular industry? O maybe a different way to put it
I's, maybe any studies for a particular industry that
patents do not have as beneficial of an effect as in
ot her industries?

MR. LEMLEY: Well, | nean, let nme take the
guestions in reverse. | nean, there is certainly
evi dence suggesting that intellectual property owners
value their intellectual property differently by
i ndustry. The classic work is Levin, Clavorick, Nelson &
Wnter in the 80's and updated by Wesl ey Cohen
(phonetic), et al. at Carnegie Mellon in the late 1990's.
And that evidence strongly suggests that, if you ask
| i censi ng managers and technol ogy managers how i nportant
are patents to you as an appropriability nmechani sm
relative to other appropriability mechanisns -- trade
secrecy, first nmover advantages, whatever else there my
be -- you get very different answers by industry.

For The Record, Inc.

Wal dorf, Maryl and
(301) 870- 8025



o 0o B~ W N P

\‘

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

54

So, | mean, that strongly suggests, | think,

t hat industry owners, even conmpani es who are acquiring
intell ectual property rights -- right? -- or acquiring
them even in industries in which they may not think they
are particularly inportant as appropriability nmechani sns.
Now, evi dence going the other way | am going to defer to
anybody el se on the antitrust side who knows the answer
to that question.

I nmean, | do not know of enpirical studies that
suggest that the costs of patents are particularly
greater in one industry than another. | know of
anecdotal evidence, right, that suggests particul ar
problems with hold-up in some industries and so forth,
but if others want to junp in on that?

MS. DeSANTI: Ashish, | am sure you have things
to say on this, and then we will take our break.

MR. ARORA: Sure. | want to report on a study
with Wesl ey Cohen (phonetic) and other coll eagues at
Carnegie Mellon where we tried to ask exactly this
question, which is could we quantify the inpact of
patents on R&D. Specifically, we were interested in
i nvestnments in R&D. And what we neasured is what we cal
the patent premium which is what is the increnmental pay-
off to being able to file a patent for an invention vs.
not being able to file it. And, as Mark pointed out, and
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consistent with our studies, there is a great deal of
variation across industries.

Here is sone of what we find. The average pay-

off for all inventions, whether patented or not, is |ess
than -- is negative. So, in other words, for the typical
I nvention filing a patent, you would actually | ose nobney,

not even counting the direct costs of filing, the filing
fees and so on.

For patented invention, the increnmental pay-off
vari es between 120 percent increnental pay-off to about
180 percent, depending on how exactly you do the
analysis. |If you are interested in cross industries, for
t he unpatented invention, there is trenmendous variation
across industries. Sem conductors is on the order of,
you know, negative 50 percent. So you would |lose for the
typi cal invention 50 percent.

But conditional on filing a patent, in other
words, for patented inventions, it is about 180 percent
for sem conductors, about 200 percent on average for
bi otech, so that gives you a sense of what the inpact,
what the patent premumis. Probably a nore direct way
to answer your question is to say, "Well, what would
happen if we increased this prem umby ten percent? What
i mpact woul d there be?"

And our prelimnary estimates suggest that a
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ten percent increase in prem um would increase R&D by
three and a half percent, patenting by nine and a half
percent, and so patent per R&D woul d i ncrease by six
percent. And that is roughly consistent with what we
have seen over the |ast 20 years. There has been a
steady increase in patent per R&D dollar. Once again,
this varies greatly across industries.

So for sem conductors, the inpact on patenting
woul d be much greater, and the inpact on R& i s
relatively small, it is 2.5 percent. If you |ook at
Bi otech, a ten percent in prem um would increase R&D by
five percent, and would increase patenting by eight
percent .

So patents per R&D would grow by nmuch less in
Bi otech than they would in sem conductors which is,
agai n, consistent with what I think we see: in the
aggregate, patent per R&D dollar has increased far nore
rapidly in the IP sector than in the health care sector
And | would be happy to sort of talk nore about this if
fol ks are interested.

MS. DeSANTI: Thanks. Okay, let us take a ten-
m nute break and come back at 3:10.

(Wher eupon, a brief recess was taken.)

MS. DeSANTI: Thank you very much for your
pati ence as we work through our technical issues. W are
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going to start once again, this tinme with Professor
Kenneth Arrow, who is a Nobel Prize wi nning Econoni st,
now a Professor Eneritus at Stanford, author of 22 books,
230 papers, served in nunerous academ c societies.

Prof essor Arrow.

MR. ARROW Thank you. First off, a remark,
one thing that every analysis of patent for the
di scussions here, in other words, any nodel of patents
what ever | know of, leads to one conclusion -- that the
opti mal patent provisions -- the |length, breadth,
what ever you want, depends on circunstances and are
different fromindustry to industry and even within
i ndustry they differ according to the nature of the thing
and so forth in tine.

So we have a problem on the other hand, |
suppose, is a demand for adjudicability and so forth
creates the problemthat you are likely to have a kind of
procrustean bed into which you have to fit the bright
line, | guess, in order to fit these things. So there is
a trenmendous anount of heterogeneity.

I have been thinking about -- this discussion
arose froma case -- sonme thoughts about the nature of
what everybody calls "Dynanmi c Conpetition.”™ |t suggests
ways of nodeling, sonme theorists | amgoing to -- | am
not going 